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mmm 

§ o 

tiSi 

^7 A Y ^ U^^Sfi 1 ^ iolfe^-*" t btlt single nucleotide 
polymorphisms (SNPs; #—5? & F^-M)^ x'-f # niJ-^^-i' h ©mfe^^ 

^-^ft^tltV^o SNPS^^V A±©-^S«^$, *fAL«fc^ifc& 

gP©SNPsb^t@lf&^£^^H£>nT^£o -^©^ SNPs£v— £ — hb 
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mm&mm (psoriasis vulgaris; MIM 177900) fcfc, &ffi'f£«Sfl 

L^u a*AT©^wtt^tij; d %fg< (o.i%)> &ft&&moo>mm(Dj:& 

ii^bt^So y^A^frfcl^3tfSW^BK:«fcDs ^f*6p21.3 [t h 

ajflL3»tftlR (HLA)], 17q25, *5«fct5 4q, & 6 tf£flfeCDR# < ©aWfiTCJ«St£aH5 
^j®* 5 ^ < ofr|fl]^£fiTl^ (Tomfohrde, J. et al. (1994) Science, 20, 
1141-1145; Matthews, D. et al. (1996) Nature Genet., 14, 231-233; Nair, R.P. 
et al. (1997) Hum. Mol. Genet., 6,1349-1356; Trembath, R.C. et al. (1997) 
Hum. Mol. Genet., 6, 813-820) o 

titl^Sc «m'i4^#N±HLA-B13, -B17 s -B39, -B57, -Cw6 N jS&tr-Crft V>o fc 

v^o e:©c t«fi^AS^J:tFB^A^#t?1fi# ,: f :, ©^<©*H^iil^^tLT 
^£ (Brenner, W. etal. (1978) Arch. Dermatol. Res., 28, 337-339; Tiilikainen, 
A. et al. (1980) Br. J. Dermatol., 102, 179-184; Ozawa, A. et al. (1981) J. 
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Am. Acad. Dermatol., 4, 205-230; Cao, K. et al. (1993) Chin. Med. J., 106, 
132-135; Schmitt-Egenolf, M. et al. (1996) J. Invest. Dermatol., 106, 

7ii-7i4) 0 iik±(DTU)v<Do%, vrmmmmtm® %ti% 

HLA-Cw6^fe^o b*U Z(Dmmi±, HLA-B27fc3ititte#fltjfc (MIM 106300) t 
(Dffim(Z (Dm^lZ fcfc £ <D T b )V £ 100 % E*f S i»#* s 3 fc &*©JI@t 
fc^HtfrfiTOvO J3:£9a<fcj:&V> (Moller, E. and Olhagen, B. (1975) Tissue 
Antigens, 6, 237-246) Q ^HBfcfciu HLA-Cw6T WP&^t" 5*S^ai0#ttt) 
■r^lO%(0*A)^^45%(6^Aa)t:?a^^V^(Tiilikainen, A. etal. (1980) 
Br. J. Dermatol., 102, 179-184; Asahina, A. etal. (1991) J. Invest. Dermatol., 
97, 254-258) 0 HLA-C5t^g^#^t4^iPCDMH 

j^tSbtlt HLA-C^fE^©^H^'fu*-r?)l«^fg«ev-*--^fflV^T, jft 
gttfcfc^Jffi ^;lf tiZ a <DB$t<Dlim& v * b > ^&fr 3 d 4: A*W & frfcifc 

*$mm micb (^sw^Tte^^^^^iiSMBa^B) 

£HLA-F£T'<m.8MbCDHLA£ ^^IfW^©IB?!j^tr^^T U 40a^±H-§, 
ff/fe^jtfe^^^OE^rt-elsl^Ufe (Mizuki, N. etal. (1997) Genomics, 42, 
55-66; Shiina, T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et al. 
(1999) Immunol. Rev., 167, 193-199) 0 *£T5 N #$BHB#fck ^MUMM^Mi^ 

^m&i* (mho tmmhtc r&mmfc^j tm^mmi^oB^xomW'B 

fee Ztilt, 96.7kb£ lM(D&mT*^~j3—%mmLfrt^mt>fi£ : b(Dr'&&o 
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T v )im& © frft *s J; XI j ^ - 5 s >f - 7 >r > £ ©11 H \z m ir % WiWiM 

T<W89~200kbiC it § 11 lkb©$^ K^l*) ^fig-T £ £ S#^"T S^oh 

hmRNA£^fcRT-PCR»r^ £tl«\ #ftt»tibtjit$n 
feuOi^feii^llli, ein^^^P0U5Fl (0TF3 ; it Z $ v-$g^H^3) 

(Takeda, J. et al. (1991) Nucleic Acids Res., 20, 4613-4620; Krishnan, B.R. 
et al. (1995) Genomics, 30, 53-58), TCF19 (SCI ; WiMMMmm£Mfc^) 

(Krishnan, B.R. et al. (1995) Genomics, 30, 53-58; Ku, D.H. et al. (1991) 
Cell Growth Differ., 2, 179-186) ^ScfctFS (=i fr^y**^ >3»{k^) (Zhou, 
Y. and Chaplin, D.D. (1993) Proc. Natl. Acad. Sci. USA, 90, 9470-9474; 
Ishihara, M. et al. (1996) Tissue Antigens, 48, 182-186; Tazi Ahnini, R. et 
al. (1999) Hum. Mol. Genet., 8, 1135-1140; Allen, M.H. et al. (1999) Lancet, 
353, 1599-1590) h l^«n©3o©3tfnTC;!jn^T, HLA^ ^ X mm±i*<D>f ; 

Aiy~^^>^>v^m^xm^tifz4^<Dmrc^mmmmi^sf-^iD~b hcr 

(helix coiled-coil rod homologue), SPR1 (skin specific proline rich gene 
1) N SEEK1 (specific expressed gene in epidermal keratinocytes 1) N 43<fctF 
STG (skin specific telomeric gene) (AB029331 N AB031480 N AB031479, tekXI 
AB031481) £^t?o dtifccfc *K mm£&mteM1r%m§:mzm-¥tZ>7~D(DMfc 

T$fflJIS^«fct5^^^M^g^#^^^©^m^PI^nTV^^(Liu, C.G. et 
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al. (1996) Proc. Natl. Acad. Sci. USA, 30, 4278-4283)o £ ZlZ, 
(Pulkkinen, L. et al. (1996) Hum. Mol. Genet., 5, 1539-1546) 0 £tU^C> 

*-^^iookb^ im<Dm&-znmmzmfe-fz>z. tiz & t°>^ 

( 1 )¥±^It?50kb~150kbt 1 fi©i!j^r^|IK^^^^tbfev-f ^ n-y-^^^ h 

(2) W?80kb~120kbK: 1 ji©M^HKW^^^^fe ^n-y-^^-f h 

(3) ^±^90kb~110kb^ lfg^iO^^S^^^^tifev-i'^n-y-^^^ h 

(4) ?lfs^^a0E?ftS^tr^^s (1) ~ (3) <D^-ftlfr\zmm(D^y\f 

(5) ?^^nirr7^b©Ife#iy'-^-^ 5 

~ (4) (D^-rtifrizmmw y\z>tr-%m. 
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(6) Vy\f>#ig&ifflAW&-1*$>&^ (1) ~ (5) ©^-f *lfr£iB«CDV y 

^&#^-r£, (i) ~ (6) cDv^n*»Knatt©vy tr>^& 

^^fflvvcfxa ££&*$«£:-r£N ( 1) ~ (7) ©l^tifrfcaBf^v y tf> 
(9) (1) - (8) ©V^rn^«Btt©Vy^>^^fcJ;DiRt)a*nfe«« 

do) (i) ~ o) (DwrtiMzmm^m^^^mm^thtcMB^ 
(i i) do) fcfflfj^aws^n-K-rsseWs 

(1 2) (1 1) fcffl*<Bg&R£#*£J^ 

(13) (1 0)t3i3«4©afK^©-^©^^fett^©^MIItffiM^^ii>^< i: 

g?^-Ft^iai> 43«ttK/*fci^»e-?©-^ 
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fct, ^-omB^om^te^bmfeirZ^-mfc^mm (monogenic diseases^ 

Mfc^&mm (polygenic diseases) #^£ft3 0 ^ifi?tt^llis lMb*9>3 
r&X) &tifcMM< (common diseases)j ilf^^tu M%.\£&ELfa MlEs 9. 

vtmrnvw^, «M^ ^flgjfii^> mmmih, mwfrwm, m, jcmsejbu mmm, 
mm*mte¥ifim?*>ti, ±^(D^mwmmifi^mo shh^ his 

izjs^xm&mmm&tt&s ^(DMi^^m^xmmm^mmt^x^^^ 

zti-fs £x(DM.&mm*&^t.hmmM fom, mm, m 

■&x%&, ®l^x, wt&mmftmmM&m-rMfc^te, &mtti*t& 
firn, &Mm*^ts±x<Dmmzmmir2>zh&xg2>o 

±#&u %ommii s i%i&±x$>%zb*miro ^tzMfc^-mhit? ; a±<d 
^•ftifr<Dffimx&tn£&<, mMzn&mfc^mmzmfezntz^o v 
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C om V M STR (Short Tandem Repeat : MMMMPM QMV 

tf— r-T?fe3 (Dib, C. et al. } 1996, Nature 380: 152-154) 0 

2J»«Mb©v-r ^D-tf-tr^ m* j^8.9kbtio N 3iumm^m^(D^4 

^ntMr^M hit $7l2.9kb£ lo, 4Mi!3 3gbfflY^^Ptr7'f Hi $J 
6.6kb£lo s 5t«i!^b©N^ Hi JKH2.6kbld lo, d*i,5> 

GDv-r ^n+h^^-f b&#H:£^fa2.4kbfc: lo©g!j^Mffi£tifc(Shiina, T. 
et al., 1999, Proc. Natl. Acad. Sci. USA 96: 13282-13287) 0 #38 1$ £431^ 
fcts £ft£©v^*n^^ rfrfcjB^gJRbt\ l^Sv-^-JiU^J 
£ e dti^cDT-T ^Dit^^^ b©i£fr£>s tfefftb«fc3 £3*3 
^yAiit^V^-?^^nij-r7^f h V— £i$jl00kbfc: HH©S!|-£"CgSJC 
^JidaS^-r^oi^lOOkb^ lffi|cDft|-a-ev^ ^nit^^-T b v— #-£gS^3£ 
^ti^©v->b-©d^s 100kb~200kb Wrtfctt* 

MH^fs^^5 ) 100kb~200kbWp J g^'fi£«-r^x'-f ^ntJ-^-f h©^^®SI^ 

•T^^^ft^^Wl^^M^^eU^MHM^Vry t?>^ff -5fc«\ ^lOOkb 

StfBUBfc^T r^jiookbt lfflj »» N 50kb~150kb^ 1 

fflOSS^ b < (±¥^f^80kb~120kb^ l.fflCDffl^ b < fcfc¥*S*C 

90kb-~110kb£ HH©8!l#*Cfe3o 

&a&^ b j^jiookbjc: i floffl^-eifts^ lit ^ § a^fc t? & < n 
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^jlOOkb^ lffl<Offl^7?v-*-*a^U»J©««"^»«:«jafiE7JV-3l7-ftaS! 
£U r#jiookb£HSj ©id^-d^Ttt^ ^^<^-Sl^*)^ 

^T-^iookb^ im<DW]&x^~j3-%mfehxfo%m } D^ *mm<D r mookb 

©!&gte200kbfc: ^JCWt^ lOOkbfc: 1 M©i!l^lS^b 

fzMtitmK-e$> *|gBJ3© r^iookbl^ lffi©ffl^£Kttfca^3*ifcj £ 
M^-T-So ccDcfcat^TO© ""^JlOOkb^ lflBOgB^-CHRWKiaa^dtifej 

^\ Sfc^rngM (heterozygosity) »«f fc: 

5v-f ^nt>-^^-Y h^T^ov^T©MVz:«-fS^iC(2)¥±'II , t?fe^o l~n#@© 
;NAZj»fE^ito¥±-9 : (m 1 + m 2 + m 3 + • • • +m n ) /n 
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^^^a-To x#B©v«f ^n-y-^-T h©^ALMfe-?mA s m x ^feD> £fcf 

r^pg^R (h x )j : 

h x =l- (Fm 1 2 + Fm 2 2 + Fm 3 2 + • • -+Fm x 2 ) 

tl%> : 

^um^m<D¥-%3 : (h 1 + h 2 + h 3 + • • • +h n ) /n 

g£©¥:W 6 0 %J^±s ^Kli65 %J£JLLs ^^W^U<tt7 0 %J^±*C 
* S Ifi^Sv- * - * ffl ^ & £ r% J; D * v y t: > ^#rTI& (3 ft £ o 

Etit© T-r^ni7-^-7^h©#Mv-^ -©i« & ^ t iz cfc & ff a o 

fcteil^) **ftv^#HB9T?fca 0 ^bv^^DlrT^^ htfJ&SMBStte^ 
6 100~200kbJ^|*]^fen«\ ^m#^^Ma#i:©p^T% ^©V^^D-y-^^^ 

d^fc#7f*S(aW#f&:#S!<OttSf^W*lffli&>MfE^ 46: 909-923, 1991; 
Oka, A. et al., Hum. Mol. Genetics 8: 2165-2170 (1999); Ota, M. et al., Am. 
J. Hum. Genet. 64: 1406-1410 (1999); Ozawa, A. et al., Tissue Antigens 53: 

263-268 (i999»o mmim b-r&M<DMfemm*w~=>mmMv:M it &s 
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7^fh*^^^fu u—*?-%&mMhT-('fr>ih-i**t, n^%mfrtz>$& 

^o^g^tiij^^-^^^^nrfg^^^ (Braun, A. et 
al., Genomics 46: 18-23 (1997)) 0 0y*.« DNA MassArray™ (MS 

(Sequenom Co. LTD, Sandiego, CA, USA; PE Biosystems Co. LTD, Foster 
City, CA, USA) £*Uffl1-§ £ hi$X % Z>o 

V^^^tf^«iJ^fe^ 0 SNPtt^^V A±"£ 300~500f»£N3 1 o©g!l^#^ U 

tcfc Dttffi^nfe^iiw«^fe^sNP^--^-§^ii^¥^^§MbT^m 

miW^Tbcfc? ^bTV^SNPMffic^&t: f^^it7D^x^ h 
teu SNP(single nucleotide polymorphism : #—5? Z U^r^- ; MIS^F*]© 
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(Kruglyak, L. } Nature Genetics 17: 21-24, 1999) 0 #3Bti8#CDfl¥*ffc: 

200kbJ^ft£fcm^3^ ^n^^ h^T^B&fflM&^bfc^ ~^SNP 
tooting iSrttfc^ ©ftj 5 kbW ft v ^ a im b SNP®, bfr&e*i£ 

SNP©M^^(allele)©^_^{-^2M©ai?^«9s^n^Jg^50% 
JWT(iIfi*17%)£ N SNP©^ y K>^<©;^— #^£fcfc«fcS£#££ft3o ft 

»7-f ^#iv^^ntr7^ b |tJ30,000M ($J100 kb fc-fi©^jg) 
tf>^ffV\ ^^ai^MMM^^lOOkb^^D^^©^^ SNPM/f&fr?^ 

£2^ &j££*lfclB#jfr &«ft^?£4#£?-£K:fc^ GRAIL 
(Uberbacher, E.C. and Mural, R.J., Proc. Natl. Acad. Sci. U S A 88 : 11261-5 
(1991)) Sfete: GENSCAN (Burge, C. and Karl in, S., J. Mol. Biol. 268:78- 
94 (1997)) ^^©r3>H^.-^-rn^^A^ffl^Tl§JlbT^^irt^4©^^ 

$ V > mm £ ¥ M b fe D s ffi ?) jE b @B?U & ^ V ^ fe H SIB?!J & EST ( expressed 
sequence tag) -5 s — bT4BI^H£tfc3t&fr 5 £ hie ^oTMJ-T £ CI 
t^g^o Cin6©*SS&S^ PCRT^-f v-^n-y&ffrtU RT-PCR 

y -if >/\ >r ^ U & -i -e- ^ a > £ cfc & N «ft^^^ tb & »f M**^ -r 5 o 
»3KWJi-#»kft*l« N 5' RACE& <fcrj?3' RACE^ffc: J; t> cDNA£;ft&f# § d 

^^Wf^fe^o Sfcfciu ^f^iPr^^n-r/^bfecDNA^^ U-©^ 
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V — - > ^\CapSite^ -f U — CD* ^ 1; — - > yfc £ £ 15 cDNA^ip-Ht-T S CI 
*»ffl#e>t±^^*T?K: N h h SJfllTOM (HLA) *^*©^SIH«ciB^Iffl*r 

^-f b^lTObTV^ (Mizuki, N. etal. (1997) Genomics, 42, 55-66; Shiina, 
T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et al. (1999) Immunol. 
Rev., 167, 193-199)o *mm<DMte^ V tT >^#&fck CKOHLA^JC^jfiK: 

£ N fn^Tfj HLA-F Mfc?£T*CD 3.6 Mb Z> 0 HLA{Rttfc:& N 

£^E©MH»£^©V >y t?>^£fr? d ^^prtgtrfe§oHLAM^^MH?tlS^ 

#fis »u mfis »^ *ntk ga«N f*j&*f) fcH^-ajfiCBa^pc-ryt: 

>^*Ifflt§^i:^t§o #:R©ifg^A©;ifcffli:#:g|©fg^A© 
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U^f-tf-: ^3>£*to J;DIS"ei^c cDNA^^D-fcfc, 

(Sambrook, J. etal., Molecular Clonings Cold Spring Harbor Laboratory 
Press (1989)) H«B«©*^t Dlllt* <^V^ rUIS© DNA^-f 7^ >J - 

fB£«fc*)cDNA&£-f£bfc&s «fe^@B^!i (^fcttiffM-) ^S-c5V>T^U=fDNA^ 
ibx ctL&r/^-?— bTffl^TPCRS^^fr^cDNA^Jiilil^*^^^^^ 

£feJ#5>;ftfecDNA£"rn-:rhLT^V ADNA^ ^ »J— >^~r 

M«fH-?* s |g^fr^^$ffl|g, jiiH^^mRNA^-^li-r^o raRNA©#H^ N 

^n©^^, $JA^ ^T-^>0Bn>&(Chirgwin, J. M. etal., Biochemistry 
(1979) 18, 5294-5299) UGPC& (Chomczynski, P. andSacchi, N., Anal. Biochem. 
(1987) 162, 156-159) f CJ; !)i RNA ^11 b> mRNA Purification Kit 
(Pharmacia) bT^RNAfr ^mRNA^*fM1" 3 o QuickPrep mRNA 

Purification Kit (Pharmacia) hlz£ mMA&MigMMlt & Z t&X 
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Reverse Transcriptase First-strand cDNA Synthesis Kit (Sft^xl) 

5' -Ampli FINDER RACE Kit (ClontechSg ) 43 £ U ^ ^ - -If M II K jft 
(polymerase chain reaction ; PCR) &fflV^5' -RACE^(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al., 
Nucleic Acids Res. (1989) 17, 2919-2932) fcbfctfl^ cDNA©i^:fc cfctftig 

*mW%m^.£1rZ>m'&lz\± s ^P$-&^mW JM109, DH5a, HB101, 

xn-Biue) ?£¥^mzmm£^mmmirz>tzm^ *mmi?nm&tizt£& 

© r 0 rij £&lE>, ^^^^«$K^^tife^W©MfeMfK? ($Ix.«\ &A,S>fr 

;v) iz&bmm^&z&otiimmm&Mfc?) &*<m«#»jps&&v^ ^ 

^-©^J^bTtts M13^^#— , pUC^^— , pBR322, pBluescript, 
pCR-Script& W 5>n& 0 cDNA©+7-7^n— ^ til b £ g Ift 

^bfe^s ±IH^^^-cD{m^, pGEM-Ts pDIRECT, pT7&Jf7^;fe> 

HS^og^fc, 1fi:&JM109s DH5a s HB101, XLl-Blueft £©^J3§M h bfet§£- 
£:fe^Tfc^ ^Ilfii* J; < I ^ J; d * 7*d - mZ.l-£s laczr 
n^E-#~ (Ward, E. S. et al. (1989) Nature 341, 544-546; Ward, E. S. (1992) 
FASEB J. 6, 2422-2427), araB7 0 n^E— (Better, M. et al. (1988) Science 
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240, 1041-1043). Sfetfflrn^-^^iotl^chWRl^fe^o 
Z <D «fc a * - £ UT&s ±S3-<7 * -®#tp6EX-5X-l( 7 7 )W *>7%.m)s 

TQIAexpress systemj (^7^ >:J±SlXpEGFP N SfcttpET(C©»^|&^J±T7HNA 
#'J^7 — if LT ^ 5BL21##3; Wfim-f ZfiZo 

££it:3»-6\ pelB->^^;U@B^I (Lei, S. P. et al J. Bacteriol. (1987) 169, 

4379) *&m-?ti&£^ 0 m±mm^<D*it?*-(DmA.^ m^m^j^tr 

**©^^7^-(^!lx«\pcDNA3 U >M hny>tfcM)^pEF-BOS (Nucleic 
Acids. Res. 1990, 18(17), p5322), pEF N pCDM8), M^«fi*©^J^7^— (09 
£i£ TBAC-T0-BAC Baculovirus Expression Systemsj {^rZfnmiMM), pBacPAK8), 
mto&&<DfiM'<&*~- (00*.«pMfflU pMH2) s ii-^^VXftMI^^^- 
(09*.fcJU pHSV, pMV N pAdexLcw), W h U £ 4 )IX fefc©|giji^7 * — (fll*.^ 
pZIPneo), H®S*®^^7#- ($];L«\ rpichia Expression Kit j (-T>h* 
hny>ttl), PNVIU SP-Q01X *WMS*£>|gJj^7^- (M^.«\ PPL608, 
PKTH50) *s#tf ^>tL^o 

^fes momm, comm. mndizmmmommmrnxomm^umtLt^^ 

(Mulligan, R. C. et al. (1979) Nature 277, 108-114), MMLV-LTR7°n ^—ty 
— N EF1 a ^nt — # — (Mizushima, S. andNagata, S. (1990) Nucleic Acids Res. 
18, 5322), GMV^D-E-^-^^^^TV^Cl^WnT^^afeD, M^OWM 

nm&Mt&nrzfctixDStm* (m?ti£s mm (^^v-r>>>, G4i8^o 

M>L«, PMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13 
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mmfcT^i-z^z?- pchoi^^) ^iAU * r hu^-h 
(mtx) \z£bmm£-®%fim&mtft>n, *fc> afe-?©-^©^*^^^ 

SV40©«S^£JS-o^*- (pcD&£f) tMW^^Wtt^ni.o m 

<^;i/x (bpv) ^^s*^-^%©^Mv^^h%-e^§o fi^iffls&^-e 

b^>X7^z? — tf (APH) «f£^\ ^ S (TK) A)§§S 

^>^>^r^>^^>j4^>;i, h 7>X7xy- tf (Ecogpt) 

7x^7^1/7^^^- ($|;L«pAdexlcw) 4> U r n f -f ^ — (^y; 

pZIPneo) ^^il^tiSis, ilft £>£fWI££ft&^o ^ — ^c73DNAKff>t€> 
If £©-*ftlftft3Se-?ii#fci: N f^tto r fr A* RTfi*C» 3 (Sambrook, 
J. et al. (1989) Molecular Cloning 2nd ed. , 5.61-5.63, Cold Spring Harbor 
Lab. press) 0 &{£ft'\(D8L J 3-lt^ ex vivo&Tffe^T £n in vivo^afe^Tt) <fc 
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in vitro:&J;tFin vivo <DM£M1£%>Z>o in vitroCDjg£^ £ btlt 

^%z-t&-?%%c mmmtLx\±, m$mmm, mxit, cho, cos, 3T3, =• 

;nn — x% BHK (baby hamster kidney X HeLa, Vero N P5£2S«, i^(i77 
';^\y^^^;i/|PMIS (Valle, et al., Nature (1981) 291, 358-340 ), &3 
$J£«\ Sf9, Sf2U Tn5^6tlTV^ 0 CHOIfflfl^bTtes # 
fcs DHFRM-fs^^^JMbfcCHO «T^§dhfr-CH0 (Urlaub, G. and Chasin, L. 
A. (1980) Proc. Natl. Acad. Sci. USA 77, 4216-4220) -^CHO K-l (Kao, F. T. 
and Puck, T. T. (1968) Proc. Natl. Acad. Sci. USA 60, 1275-1281) 

SMt^^^o i«ffl§t*^t^ !r3:l§1^;:y;#k: 
DEAE^^f^ h^>m, l^V-ADOTAP (^ — • V — V >7\^f 

*ffi*t?fr 3 d h A« qTf It? & 3 o 
IW^btiis -n^T^-^/^A (Nicotianatabacum) Efelifc 

mmhhX^ MM, mZ.lt, -tf-y^n^-kx (Saccharomyces ) fll&fcfs 
it^^n5:-fe^ --fel/tf^ji (Saccharomyces cerevisiae), T 
7,^)\<^)V^ (Aspergillus) I, m%.\^ 7X^1/^7 • -*r- (Aspergillus 
niger) A^O^tLTV^o 

*J8§ffi (E. coli )s $J;U^ JM109 N DH5a s HBlOUffflsW £*u ^©fBk ^ 
^n^OM^g^hlT^DNA^J; DMfiiU ^S^^nfelfflJ^^in 
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hLifi-eg&o $jx.«\ mmmcDmmmthr, mx.&s dmem, mem, rpmii64o s 
mmmm-fzztifi-efszo *<om, *mswm (fcs) ^©i«ffiM£#ffl<r 

—73, in vivo •cias^i^-t^^hitit m«\ mm^mt^m 

»hbrtt, -V^rs ty^, v>>^ "i^&ffli^ a (Vicki 

Glaser, SPECTRUM Biotechnology Applications, 1993) c nMJg*7tJ&ffl 

mmhTb £^ (Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702 ) c 
M. et al., Nature (1985) 315, 592-594) Q 
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pMON 530fc:J?AU # — S7^n/t^r U £ A • y p< 77i/x>7 

(Agrobacterium tumefaciens ) ©cfc^^A^r 'J7tiXt-5o CCD^^^V 
T^^An, ^W-^/^A (Nicotianatabacum) tifiiSS^^' 

#*/l:3CDj£«fc DfJfMcD^U^T 0 ^ (Ma, J. K. et al. 

(1994) Eur. J. Immunol. 24, 131-138) 0 

v b 9 v 7 -f — , a v b 7 — 4£#;pt:r 6 tl% (Strategies for 

Protein Purification and Characterization: A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) Q £ 
tl?>©7D7h7 77^-lt il7nYf^77^f- 0S;?.fc£HPLC, FPLC^© 
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mm&te&m-rz mmm t <Dm-&& * mm b x mm t % © s b < , -m m \z 

"Cfck i7-;i/^ffl^n^o -9-;vi:bT{^ $yTFi©tM/ (IHf^^s 
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ft^^PBS (Phosphate-Buffered Saline) 'P^m^iUyK^XM^AlzmR, W 

o 

^tnM£H£/EbT& ^^Jfob£©ifiiv!f#>£>#U ^n-^;W/L-f*^ 

#^i#«^w^n?»o BuiB^m^ife^^ti^>#^©MJiSfcbT{^ 
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>£©#$£(Galfre, G. and Mil stein, C, Methods Enzyraol. (1981) 
73, 3-46) fCfraa^^^t^c 

!me>ftfc/W 7 9 K-vli N 3I#©jBftj&fc8u 09*.fc^ HAT 

(D\i htnfo&m&irZ^ 7V F-T^#§;^*)T*§§ (#^BH63-17688^-& 
fR)o 

n^-f >G#^2^ DEAE-r^v^H^n v -f — N ^ate^n— H-rs 

iai§*^7 , 'j >^bfeT7^^^-*^A^ift j: set -caws 
it&i-ieR, se K^susHfiaxtt * © mm® & b x mtmmm & mm 
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t htfhfa&m^&Ztft^gZ (HI&&g§#-i§W092-03918 N W093-2227, W094- 
02602, W094-25585, W096-33735:fc £OT)96-34096#^) o 

moftmmM&mMteT (oncogene) J; t> ^^b£i±fc«£ffl^T & 

£©«fc5fc:*3£ftfc^y ^n-^;wiftft:|±Sfc N »e^^£&$&£M^Tg 
^^-yrfc«x.^irLf*i: LTf#3 CI £: 1 3 (^JA«\Borrebaeck, C. A. K. and 
Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the United 
Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #M)o m.Wk?tmm*\±, ^ft&n 

*©JftfrW^!ri#;IW»«r^*r3r<fcV^o $U«s ififfc»rJti:bTfci\ Fabs 
F(ab' )2, FvXfc*Hf£fcLg|©Fv&aS^& V >ij-~cmi£$1t1ti' > 
Fv(scFv) (Huston, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 
5879-5883) ifimVbtiZo Uttftfcfciu tfifo%Bm, MX&^ /WX 

xJ£\ Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H. , Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and 
Skerra, A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods 
Enzymol. (1986) 121, 652-663 ; Rousseaux, J. etal., Methods Enzymol. (1986) 
121, 663-669 ; Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 
132-137#M)o 

tthfoBM^tLXs tfV^U>?V^-fr (PEG) m<D&Mfr^tm<&hfzffh 
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7 ^ - N pg^M, mtif, 3SUTs sds^ 'J7^'J jit ^ K 

£ il /b s ~?! § (Antibodies : A Laboratory Manual . Ed Harlow and David Lane, Cold 
Spring Harbor Laboratory, 1988) ±>K £ ti 5> WB.fe£tiZ> & CDTtt&^o ±13 

1 inked immunosorbent assay ; EL ISA) ^iz J; tyffo £ hft^ § 3 0 

£^A£:l^ Hyper D, POROS, Sepharose F. F. (Pharmacia) *§ifim? btiZo 
77^f-f-7D7h^77^-»^D-?iy77^-tLtlt Wl 

ffi^D?! ^ -7 -f — N n#l^ DY h ^ 7 -f ~^#W£;fc,3 (Strategies for 
Protein Purification and Characterization : A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) D <H 
ftt><D>7U V b 7 4 — fcfcHPLC, FPLC^<Z>$£*B*n V b ^v^-^M^Tfr 
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^M^r^^lJS*^^(Enzyme-l inked immunosorbent assay ; EL ISA)-, EIA (MM 
tt©iftflc*«&*?«*3k 0»J£fcJU ^*0±Jttllia©^«±^*ll»Jftf*:*ftIitao if 

fcfcN^fr fefcaWtf&ffiffi bT* «fcV^o^ftfr©MttffFffifcii^BIAco^e(Pha^macia 

Kt-sseK^^nsfc^si^natmfc^itt-frbi&N Mtiiait 
©&=@^&&^tBXtefc$i^-r a £ t & & *k f a § a 

rfflft|j£j A:T (fcfcbRNAO^ttU), G:C©*S*h&»£>&a2:*: 

m&m<D-fi<Dmfcttir%>flLft<Dm&m-to rmnwj tit, 

(Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 
726-730) lzmm0D7)V3VX&\Z bfc#>tfcJ! < fcW 
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U^-^K*t?$»So £k£»£L<fci\ ?t^-T§i!>^< i:%15MJ^±©5f^i/^-^ 
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sfes Mmzmtx, mm, mmmu mmmrnm, &mm, mmm, m 
*\ x & j& w ft £ 1" s & b r £ ngg t 3i& b# s <t a k js# t mm 

#7ai^5 L >X^^ti^©SI*'f*7os#^e 3 n^o 

CtlSilU £? £ bV^*ffl^«Cii3&«*C§So 09*. fc^ 0.1~100mg/kg, ft. 
t 'U< (*0. l~50mg/kg6DHfflf 3 C £ § § 0 

e?©**fc:jBHbTJ^Jft©*JK*»abTV^*Jft#©t»©»3S:e>T N TO# 
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77^-J:Ltffll^ligl^ 15bp~100bp 
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&A,n tf d— y& hmfe-jf.wmki£ y u —y t ut m i> z. t %nsm^& % 0 y 
i«^ yu^~#—mm, ^w\>^-^^£ti3o yv-ytLxm^z 

#'J^^WF^^^!i X^DNAfctSStlljSifc b T ffl V ^ *l 5 o « W "T 5 
(735' ^^ 32 P^ y >iHb -T % £ t J: D JgfSlI- 3 ^ w ^SiJft & if ©DNA 

«©^ffiilt^«e<j>fe^^< this??]/*?- K&^tf^u ^^u^ K&fjffl 
e*^tp*rife*e*So c © «fc -5 (a) *iwK»K:±aa©^ y * ^ v 

^ h* §gi$t5H> ( b )8^^*©«RNA^©»# K0*g 

/W ^ U #V -If — > a > ^RT-PCR& £fccfc & fx5 £ i: § 3 o RT-PCR£*iJffl b 
Utetofctt (a) *<fttW+OmRM<P6cDNA%^-rsxg^ (b) £r 

j$bfccDM£iiM£ > *»w©3j?y v/*^ K&rr^'f "?~tvxm^-c, ft 

y ^ — 4f a«sjfe*frft 5 xg, ( c )# y * ^ if jiaH^fc: & \> mm £ tifc 
DM&*ftffi-rsxe N &^t? 0 tf>^>r^y ^v-tf-^3>^RT-pcR(^ 
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£©«fca&ttt#&©-o©tj#yu mmvmmMfc^i&mmmitmw&fe 

HbfcDNA£f#M^ PCR(Polymerase Chain Reaction)^* ift3<fc t) s #ttfc# 
(011*. ©i*»^©BB^JfcJfclfc-rs £ fcfc: J; DtfeSSfrS £ 

w^^fi^©^^fflv^e>ti§ 0 ■€©— -Dammit, bmmw%m 

— *«DNA* ^NStty ;i/±T? ^at-r a 43 cfc tf( e )#$£ b fe -^IIDNA© ^> ± 

CI© cfc "5 ^^^btx PCR-SSCP( single-strand conformationpolymorphisnk 
—^ISi^^^3a#§y)^(Cloning and polymerase chain reaction-single-strand 
conformation polymorphism analysis of anonymous Alu repeats on chromosome 
11. Genomics. 1992 Jan 1; 12(1): 139-146. > Detection of p53 gene mutations 
in human brain tumors by single-strand conformation polymorphism analysis 
of polymerase chain reaction products. Oncogene. 1991 Aug 1; 6(8): 1313- 
1318. x Multiple fluorescence-based PGR-SSCP analysis with postlabeling. s 
PCR Methods Appl. 1995 Apr 1; 4(5): 275-282. )ifimVbtlZ>o Z<DfimtWtft 

£#m©DNAtf- > PirZCD tejSParc* 3 o*<DWMfo\>XV<DtM 
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7$ wfrtp-emmtm-tzts ^Mn&mkmMomzmtx, mm^m 
mm<D-mmMt>m-& ztiLWte&m-t&o-mmcDmmz & x & n. (D—m% 
MAvmkmmi&mk^-tfVT? v^r^ Y^f^mmtmz^xm^^mm. 

mmztizmmthxtes m.fc^<D±x<D^*v>^ iw>hn>©i, m 
32 p/&^©t^ v &%\^±myt&m^^^>tz¥te£^xmmvfe7°^ 

^^if^v^^^cfcoT^bfeS^S^An^TPCR^fTac tK: £oT 

*l fcDNA®f /t £ muf % Z h \z J: o T * IS HI a £ t § £ o d 

Mkmfr(DfrM(D3kft*&m*tZ>Zbti$X%Z> 0 »^tt#DNA 
WfM-©ttlCK:J:t)^S6*rs^ »^ (20t>£>25°C) T?frV\ £?£bi^jH 

btitzu t^iz m-fr ^3o°c * x cDumxmM®&mm & Maot&M 
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*»W©tft2t^«j©.#©ll6tKI±N (a) «rtft#ipe>DNAK3l**IWS"rsxS N (b) 

3X@ N (c) ±iipibfcDNA£t;u®nr§Xfi s (d) DNA®r*t£^©*§£k:jfrbT^ 
*t3m (e) #*LfcDNA»fJtfc*f U ^ffi<^t£&*IftS£ bfc*$8HH©# 'J 5? 

£ © cfc a tbtl^ mmmmfr^m (Restriction Fragment Length 

Polymorphs sm/RFLP) PCR-RFLP&C& iftfjptf 6 tu§o DNA&TO 

* fe £ ±§-£k & 3 V> (^:ffi!l|S^^^ai3S^ <fcoT4 b SDNAKf M* 

fcsiM^ »!fi<*a)NA*cne>©iwisBi*fc«fcoT«i3au mmrMfrbfcis, 
^ti^n©^s^u^^bT7ga^-r^^^^^^§o 

DNAJg^fc «fe*tft#*»feil»!bfcRNA*a»te^#3R-ecDNAfc: U £^£^©1; £g| 
RBilJRTfeJSfbfc^lfi/Xny^-f 2> 0 Z. ©cDNA 

bTPCR^ift^S^©-^ fcSWi^SP&itfiU **i&ftfKBfM**C 

RT^feSo (a) «t|ft#*6BMAK^*II«!"r*Xjgl > (b) * 
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H> 43«fcrJf (d) tfem^fcRNA©:*^;*^ ^M#©»^i:Jt«[t-Sxe N £^ 
tfo llfffi&^©-$jt bTte, «Etft#^^aH«ibfcRNA^Sm*i&U ±B3# 

(a)^#^e>DNAim*iisa , rexjg N (b) ^^sb^cd 

# U 5? Z 1*477^ V-h UT«lft#ft*©DNA&iSfif *Xg N (c)*M 

bfcDNA£, DNA^14m©«ft* J *fefc:iafSS^;V±*C^«l't-*xe N ^ScfctJf (d) 

b feDNA©^;i/±-e (D&mm.*Mmm<DWt'£> t itm-rz xiMs *^tp & 

cOia^^SfcUtli, £t£#J«&£j8By;]/*^$3ci&& (denaturant 
gradient gel electrophoresis : DGGE) tfil^iiSo ^S^frfE^©— g|3 s 

y^pf -e*«*»u (^Jx«ifti) ^tb^t^o &g-##at-£DNA 

U^^l/^fF (Allele Specific Oligonucleotide/ASO) 7V ¥j -t? — 

W8fefcgC^K3l8#^ -f ^ D * H © =¥ -V y rjc > * U — > a > 1" a £ il 
^^D^^-r?>f4S§^Jfflbfe^^^^J;f?^ai^g^o 'JI^VT 
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a v > te^-gp &pcr&& ^ t j; o rmm u <r n & y ^ * ^ k ^ ^ # _ $ ^ 

« £ h \Z <fc o T £^{±} 1- § £ h jfir* § § o 

-CDtSh fc^Kl^bfeiaTffcSo a IkBL^?>HLA-L^^c7JHLA^^XlM^^^^ 
3 =&*tl£^<?MuS % 73* f itfc? V y 7' 0 6 43 «t VI © 0£ fcfc * ti^ tiHLA^ 9 X I 

X o & ^ £ % © fcfcjEfll-;** JRtfB HUbST? 7 4 y * — ©jE«*I^ t <fc o Tf# 
& ft fcPcffi^ 6 o & v ^ & © \±? \— ? -r - v -i > ^it^ifi %(D® 

^T-cDgEH (kb) &^bfco 
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Ms^fr £^ n ^ T#J©HLA-F?ifK^ (Mizuki, N. et al. (1997) Genomics, 42, 
55-66; Shiina, T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et al. 
(1999) Immunol. Rev., 167, 193-199; Tamiya, G. et al. (1998) Tissue Antigens, 
51, 337-346) £&7J\ HLA-B& £tMLA-C«{K^£lt&1.8Mb©HLA^ ^Xim 
WiP^l^ 2-t>£>5-;* £ Y&&(bmm\z.-fo%-? 4 % xiVr^-=> -i hi»758f@|5] 
^^txfeo J^±©v^f ^n-y-^^-f b©^ t>70M^HUT N a *ahsi^ 

&mmmm*fr$f ufc 0 ei©a^38M(*'f»fs^«fii^<s ^n^jga^ 

T» 66%^fe«3s¥±9 8.9S0T WVtj*& £ £ ^I3g (Tamiya, G. et 

al. (1998) Tissue Antigens, 51, 337-346; Tamiya, G. et al. (1999) Tissue 
Antigens 54: 221-228) 0 Zii £>38{@©^ ^ uV^^ b Sm^u&B^Jlffg V 
y t°>^©fcfe^?g^bfeo iS^©7o©#MpSfe-?^j;^-i'^n-y-^^^ b 
[MICB S MICA, HLA-B N HLA-C, HLA-A, MIB (Grimaldi, M.C. et al. (1996) Hum. 
Immunol., 51, 89-94) *5cfc^D6S265 (Weissenbach, J. etal. (1992) Nature, 29, 
794-801)] hcumm^^ «3 N mfR*i'mt?»fe^-*-* s th45M; <r&frt>41.1kb 

tK mn^m, (mimio965ok m^±^y^^mM^^vmm 

(mim 191390) k^^frmsk? ? xmmmm<D/\7ti # j rfrffijs&xp 

m*®:M?2>fciisblZs ±sa©38M©Smmu©^^)llM^fflV^•rliM»|)f& ; ^f o 
feo ^n-y-^^-T M* N HLA-CMfc^JSOJ^BKCf^lOOkb^fc D 

-^^Dl^r^ Mffii:V^a^«ll6*C?fft3^"rs (C1_2_A, 232kbKjMf»; 
Cl_4_l, 91kbftjMM!j ; Cl_2_5, 19kb»|jg#:#J ; Cl_4_3, 29kb^D^ TM ; Cl_3_l, 
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31kb^ n ?i 7IJ j Cl_2_6, 89kb^ n * TM ; Cl_3_2, 143kb^n p< T#J ; C2_4_4 S 
200kb^ D A TM ; C4_2_12, 457kb5^ n ^ TM ; C4_2_25 N 618kb^ n * TM ; 35 <fc 
W3_2_ll, 831kb^n^TfM) (81) 0 

mm (#^/fu u*) tA^tfeo mmmtmmwk icmsmfr 
mm.^mm3.9m^^>-z>tc (sd=i5.3)o^j6i©^hu^, ^m^omm^mm 
*zzt\z&t)^m%!mj8&v i mm(D±nfrt><i >7*—a h*^>^> b&wto 

ff^Mt^v-f^D^Ty'f bm<D (v-f ^niT-^^-r h7V;V 
^^-T^fefe^^ ^!«6-FAM, HEXS&fcfcTET (PE Biosystems, 
FosterCity, CA) •C5 , 5l5*»*«i»1"SC:fcK:«fc?) N Hitt^'f T-*-&fifcbfco 
HS©V-f ^n-y-^^^ h (C1_2_A, Cl_4_l s Cl_2_5, Cl_4_3, C1_3_U Cl_2_6, 
Cl_3_2, C2_4_4> G4_2_12, C4_2_25, C3_2_ll) ©fiflfcM^fcPCR:^ -f T — & 
SUfc^Lfco PCR^jS*I^rW;is ^fVADNA 50ng, dNTP (#2.5mM) 2//K 10 x 
Ay77- (lOOmM Tris-HCk pH8.3s 500mM KCk 15mM MgCl 2 ) 2//1& £>7jq;:Jli 
^|pJ*?cfcr>"3t^|nir^'i'v-20pmoK ^&t^*^ISm^Taq^U><^— ^ (SI 
3IU J5?t^ B*) 0.5U^lt20^lFf>fc^t?o 96 0 CT«5^^fc.fcDIU^^tt^fTc. 
fe^s ii&it— (SS?t) £fflV^ 96°C 1^BB N 55°C 30#^*3 

cfc^72°c 4mmfrt>-&%mm&so-y-'{ ? ;wfv\ 72°cT-4^©git#s^fffc 

rM-H-bfe±-eGS500 Tarara (PE Biosystems) ©it^ Xif # — £ t $ 
^^7 (PE Biosystems) Ufco 
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1 fflHffiffKffl^^>f^ntr7^ h 









C1_2_A 


Tel. (0 kb)/MICB 
Cen. (89 kb)/MJCA 


(CA)^ 


CA: AATAGCCATGAGAAGCTATGTGGGGGAG 
TG: CTACCTCCTTGCCAAACTTGCTGTTTGTG 


CI J J 


Tel. (40 kb)/MICA 
Cen. (6 kb)/HLA-B 


(CAAA) 6 


CAAA: CGAGAACAACTGGCAGGACTG 
TTTG: GACAGTCCTCATTAGCGCTGAGG 


CJJ2J 


Tel. (62 kb)IHLA-B 
Cen. (1 9 kb W.M-C 


(CA) 4 AA(CA) 20 


CA: CAGTAGTAAGCCAGAAGCTATTAC 
TG: AAGTCAAGCATATCTGCCATTTGG 


CI J J 


Tel. (26 kb)/HLA-C 
Cen. (71 kb)/OTFi 


(GGAA)i 8 


GGAA: TAGAAAACGCAATCTCGGCC 
TTCC: CTGGATTAACCTGGAGACTC 


CI J J 


Tel. (27 YbVHLA-C 
Cen.(69kb)/OTF3 


(TTG) 8 


TTG: CAGTGACAAGCACCTGGCAC 
CAA: GCCAGATGTGGTGGCATGC 


CIJ_6 


Tel. (85 kb)/HLA-C 
Cen. (1 1 kb)/Or« 


(TA) 17 


TA: TGTTCAGACCTCTTCCTGCC 
AT: GACTAGCTCTTGACTACTTG 


CJJJ2 


Tel. (37 kb)/OTF3 
Cen. (7 kb)/S 


(TAA) I6 


TAA: TAGGGATGGTCCCAAACGTG 
TTA: CCCGTGCAGGACTGATCTCC 


C2J_4 


Tel (80 kb)/S 


(GAAA) 6 AAAA(GAAA) 3 


GAAA: GGCTTGACTTGAAACTCAGAGACC 
TTTC: TTATCTACTTATAGTCTATCACGG 


C4J.J2 


Tel. (75 kb)/DDH 
Cen. (89 kb)/TUBB 


(CA) 13 


CA: GAGCCACGGAGAGTCTCCCTTTATC 
TG: TCC AG G A ACTGTG AGTAGTA AG A AC 


C4J.J.5 


Tel. (69 kb)/TUBB 
Cen. (47 kb)/HSGT260 


(TG) 16 


TG: TCTTCTGTGCAAGCAATGCACTGTAC 
CA: ATGTTACTTTTAGAAGATAACACTC 


C3J2JJ 


Tel. (50 kb)fHLA-E 
Cen. (21 kb)/M/CC 


(GA) 22 TA(GA) B 


GA: AGATGGCATTTGGAGAGTGCAG 
TC: TCCTTACAGCAGAGATATGTGG 


v — Zj 






x CI 2 A N CI 4 U CI 2 5 N CI 4 3, 



Cl_3_l s Cl_2_6, Cl_3_2, C2_4_4s C4_2_12, C4_2_25^3 &m3_2_in?fo & (Ell)o 



S«#<fttt*»W#^t«fcoT^e$tbfeIB^l7 s --^*»e)^bfe (Shiina, T. 
etal. (1999) Immunol. Rev., 167, 193-199) 0 V— # — \±f- ^TTamiya^ (Tamiya, 
G. et al. (1998) Tissue Antigens, 51, 337-346; Tamiya, G. etal. (1999) Tissue 
Antigens 54: 221-228) tioti^tlfeo Telli^n^ T« N Cen&£rlgCttfi9 
^^-To PCRr^-f V— ©S^Jtt, ±^^JHSJ3|a^J#^ : l~2 2hbfeo 

«C**-rsCI fcfc«fc-3T*ijEbfe (Pc)oPc<0.05CD7jc2p§Mfh6t»^^«h^^b 
UMzmtZ^— ^J-yj >^)iyit^<DJEmm^$t%. (exact P-value test) 
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V bfc (Tamiya, G. et al. (1998) Tissue Antigens, 51, 337-346; Tamiya, G. 
et al. (1999) Tissue Antigens 54: 221-228; Guo, S.W. and Thompson, E.A. (1992) 
Biometrics, 48, 361-372) 0 ?;V3 7liSCij;, T WMS&^*»»S'J>&V^ 

(exact P-value)£^£Bb7co^— ^-y-f >^;V^¥W^(-SlbT{±P<0.1 

mmffiiz&&zj3Lk-G*6<Dmmmm awwwk 10.5%) &mmiz-m<, pc 

imt0.02X&-ofc (^-^Xtb = 15.88) 0 S2H*bfeI^ PcffiM bT <0.05 

mx^fd^tltc: : Cl_2_6©T^;i/303 (% 2 = 12.62, Pc = 0.0015X C1_3_2©T 
WV357 (% 2 = 7.91, Pc = 0.0034), C2_4_4©^ Wl/255^ 259 (^tl^* 2 = 9.53 N 
Pc = 0.0012*5^rj--^ 2 = H.58 N Pc = 0.0022), C4_2_12<Z)T Wl/223 (% 2 =7.59, 
Pc = 0.036) o =g-V^ ^D-y^^'l' h V— # — {-^3(j-^TU;i/©^ttiii|iSif>t© 
i^^X^^S^V^T^TofeoS^*^^SII^Ife^t^fe©ttCl_2_6©T^;^303 
•?!$)ofco Cl_2_675^C4_2_12S^©E^^$,^4o©T'i' ^a-t^^ bT!&^ 

rti&s m%httmb<Dmx7U)vmmzmw^mMtim&t>nti (m2&& 
i ) 0 



WO 01/79482 



40 



PCT/JPOO/07621 



2 mn&mmtffiMirzm^mz^nteTUfr 



o 

m 

o 

0- 



CM 
>< 



o 
G 

JO 

-LA 

X 

+7 



G 

% 



CN 

oo os m 
Ch 'O ON o) ^ 

ir> vo io o 

o co o o o o 
o o o o 



co 
co 
O 

O o| Oi 



cn 

o 
o 



CN 
CN 

O 



co 
o 



ON 



co 



On i— i CN 

^9^^22coo^t-cNOxr cs 

OOOOOOOOOOCNO 

ooo'ooooooooo 



r- vo ^ cm 
on vo *o in 
^3 (N" h h 



CN 

so T-i 

^ cs ^ 
in «-t 



oo 

co »o on ^ ro 

^ ^ "1 ^3 ^ 

on «- < r-' CN CN 



»— h oo on on *n io »o 

^O^OOOiOCNCNVO^-i^ 

o^io'oc^co'^in'^cjS^^ 



CN cn to O CN 
O O f-H O O 



q cn rf m 
o ^ ^ o o 



iO CN 

o o 



o 



ONoovooNt—ir^vo^covoin 
inin^^cNcor^cNcoo»n 
O CN O O O CN CN 



o o in o 



cn ; vo ' m 

rj- cN — < vo on o m 

CN CN CN "vf CN CO CO 



^ io «-h t— i ^ oo oo 



in on m f-H on 
- »n cn o 

CN CN CN CN 



VO 



on c- « 

























O 










® 












I 












I 


I 




5 










5" 


jo 














CN 












CO 


o 




oo 




CO 




ON 


ON 




ON 










CO 


CN 


ON 




CN 


CO 


oo 




8 




VO 


OO 







*\ 












> *. 




G 


G 




7o 


G 



I > °. ^1 

«o cn, ^ 

•""H fN| 

o u u 





CM 












CN 


7:> 




C4_ 


0 



a (c) HLA-C?lf5^©«jM«Js (t) HLA-C®fE^©^U^7-#Jo 
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Ky^ffivmMfcMlZttlrZ^^um&ifcWP (Raymond, M. and Rous set, F. 
(1995) J. Hered., 86, 248-249; Rousset, F. and Raymond, M. (1995) Genetics, 
140, 1413-1419) \zMiT2>-?)VU7mWtk (Guo, S.W. and Thompson, E.A. (1992) 
Biometrics, 48, 361-372) (U^ £A±.(D\\M<D V-f ^ ntf-^-f b V— \Z 

(P>0.25) o ^fl^^bT^#||T-tts ^3fcl— jEfc^bfeattK 5o©m<f:Ln^ 
—"r^-V-i >^;V^¥^^^©%m^M^#fI46^nfe(P<0.1;Cl_2_5 N Cl_3_U 
Cl_2_6, Cl_3_2*5J;tFC2_4_4)o 5o{7j^^{*^ng^#:©^^M 
Wfg&^tLfc (P<0.1 ; Cl_4_3, Cl_3_l, Cl_3_2, C2_4_443 j;t>"C4_2_12)o d 

Cl_3_l7j^C2_4_4S^©|E*i^^§3o©V'i' ^n^^ bffi (Cl_3_l, Cl_3_2 
:fe«ktTC!2_4_4) Tf> «*^s ^n^^M^^t^^^lt^Pffi^&tlfc 
ZhmUBtem-fZ (m3&£X?m 1 )o *Nrfc\ ClJ_2:fc£rj*C2_4_4J^ ^iftL© 
t&^&IS&T^lcWitkljibfco 
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3 v^nit^^ bfcH^S^— *r4-V4 >^;i/^ib*©iEfltWltoe 





HW 3 


SE 


b 

'NT P 


SE 




[fi d 




0.3939 


0.0043 


0.2881 


0.0042 


0.801 




0.763 




C1JJ 


0.2443 


0.0016 


0.7024 


0.0019 


0.633 




0.613 




CI J J 


Q,0Q63 


0.0006 


0.1599 


0.0042 


0.883 




0.842 




C1JJ 


0.1968 


0.0065 


0.0362 


0.0028 


0.89 




0.829 




CI J J 


0-0286 




0-0203 




0.561 




0.461 




C1JJ5 


0-0889 


0.0023 


0.1776 


0.0027 


0.676 




0.579 




CI J _2 


0,0172 


0.0005 


0,0051 


0.0003 


0.848 




0.75 




C2JJ 


0.0097 


0.0004 


0.0093 


0.0003 


0.655 




0.553 




C4J.J2 


0.3006 


0.0052 


0,0303 


0.0013 


0.679 




0.635 




C4JJ25 


0.666 


0.0041 


0.6684 


0.007 


0.466 




0.481 




C3JJJ 


0.1837 


0.0057 


0.4787 


0.0078 


0.9 




0.895 





iEfigfits^ (exact P-value) i± N ^W^^-^-^ffl^5v;i/ri7i 



(dememorization number) =1000^ A y ^1^=400^ J* y t) ©Mttl&= 

8000o 7U)im&<5<DW}'&m±ft£:n&W;te ^T!EM«lf tB Lfeo UWr$} 

b ;\— =f4 - v 4 > ^ W©'J§MMl£k: *f ir & ^ u &&{&WJ>o 
d a#*HIfc43^ n^f*ISjg(73illiKil 0 

JtIB© £ a Cs if If Ife7^^nij-r7^b©a lb C1_2_6t> £> C4_2_12 £ T? © E 
«C<ft«-rS4o (Cl_2_6, Cl_3_2, C2_4_443«fct5C4_2_12) T\ E#h*fMh© 

- V > P¥>ffiffiffi £ <k Cl_3_l A» £> C2_4_4 £ ^ © ^ & & 3o © v ^ ^7 
niJ-^-f hffi (Cl_3_l, C1_3_243J;TO_4_4) tj n i^^i^rni^- 

<j> tft s © w # if ; n — 5 s w - ? -r > ^ ;v ^ & *> © mm & mm # w #> *> n fe 

m 3 %£Zfm 1 )o Cl_3_243<fc XPC2ji_tiZ^?tl<DtoM£ %M&X^Mft 
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«7b^5^^?S*^ < & ^ % ©<7\ ^HLAtBS^ & £ £ S^tf § & © 
Sfoft £ o VAlLltm&t % Cl_2_6 (HLA-C©89kb^ P p< T#J) 7> £C2_4_4 (HLA-C 
©200kb^D^ T#J) £^©lllkb©E*$#\ 7* Wt/#?[?:fecfc£F/\— 5V ->7-f >^ 

(HLA-A, -B*5J:rj:-C) teXXPZ^XII (HLA-DRB 1 jo J; tF-DQB 1 ) 7Wl/£ffll^c 
BM/^^y"-^ h (transmission/disequilibrium test; TDT) &J;7j7^^h 

^Ti|iJ^#^tt-?> ^§^bfeW@u© tfi/^r 1 — * grT£ (Jenisch, 
S. et al. (1998) Am. J. Hum. Genet., 63, 191-199) 0 

3tlS^© v y^i/^Cfefetifetffl^So 
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1 .¥^T*50kb~150kb£ imom^MMmzmfeZtitcTJ ZWtvJ h© 

5 ^ J: h 1 5 Ifs? v v if y vm&e 

2 .^T*80kb~120kb£ 1 M©i!Jl^fllf ^£g£^£tlfe v-f ^ J h© 

3 .^^90kb~110kb^ 1 tife v>f ^ J h© 

1 ~ 4 © ^ -ttift mm® v y t? > t/ftmo 

6 . V y tr > ^««ijSHLA«J»*efc S N If 1 ~ 5 ©MrftfrfcSMft© v y tf > 

%mw. ttz, mmm 1 ~ 6 © ^ r n & sa«© v * if > ^#& 0 
fc&ffl^rfrd c h^Mth-f ^ it^is 1 - 7 ©^ -m^iais©^ y t: >^ 
9 . 1 ~ 8 ©^ -m^gan©^ y ^ >tfj;mz£ zm. x> ^n^mm® 

1 0. HfMl~9©v^■rn^^IBi!4©^^i3 c i;D#^^t^fe«fg?o 

1 1 . mmn 1 0 niBt®i^A^_ K-rsseao 

1 3 . if sfcii 1 0 ^lB«©3«fe^©-^©ii^fett^©ffiif < 
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--C1_3_2(143) 

C1_2_6(89) 
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SEQUENCE LISTING 

<110> INOKO, Hidetoshi 

<120> Methods for mapping genes 

<130> C1-X0004P 

<140> 
<141> 

<150> JP 2000-112699 
<151> 2000-04-13 

<160> 22 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 1 

aatagccatg agaagctatg tgggggag 28 

<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 2 

ctacctcctt gccaaacttg ctgtttgtg 29 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 
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<400> 3 

cgagaacaac tggcaggact g 21 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 4 

gacagtcctc attagcgctg agg 23 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

cagtagtaag ccagaagcta ttac 24 

<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 6 

aagtcaagca tatctgccat ttgg 24 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 7 
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tagaaaacgc aatctcggcc 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 8 

ctggattaac ctggagactc 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 

cagtgacaag cacctggcac 20 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 10 

gccagatgtg gtggcatgc 19 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 11 

tgttcagacc tcttcctgcc 
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<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence - 

<400> 12 

gactagctct tgactacttg 20 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 13 

tagggatggt cccaaacgtg 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 14 

cccgtgcagg actgatctcc 20 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence", artificially 
synthesized primer sequence 

<400> 15 

ggcttgactt gaaactcaga gacc 24 



<210> 16 
<211> 24 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 16 

ttatctactt atagtctatc acgg 

<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 17 

gagccacgga gagtctccct ttatc 

<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 18 

tccaggaact gtgagtagta agaac 

<210> 19 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 19 

tcttctgtgc aagcaatgca ctgtac 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 20 

atgttacttt tagaagataa cactc 25 

<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 21 

agatggcatt tggagagtgc ag 22 

<210> 22 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 22 

tccttacagc agagatatgt gg 
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